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heat oxidation and diffusion treatment of the wafer. . 

SOLUTION: A jig is provided with an upper plate 1, a lower plate 2 and struts 
3 and 1 1 for linking these plates, the wafer is held by a plurality of grooves 
3a and 11a provided on the struts 3 and 1 1 and among the struts 3 and 1 1, 
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faces lie of the pillar parts lib. 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent deformation under high 
temperature, to have strength corresponding to an automatic 
carriage system and a large-diameter wafer, and to prevent the 
generation of slip on the wafer during the heat oxidation and 
diffusion treatment of the wafer. 

SOLUTION: A jig is provided with an upper plate 1, a lower plate 
2 and struts 3 and 1 1 for linking these plates, the wafer is held 
by a plurality of grooves 3a and 1 la provided on the struts 3 
and 1 1 and among the struts 3 and 1 1 , at least the struts 1 1 for 
holding both sides are formed wider. Then, the thickness of the 
wider struts 1 1 at positions closer to the central parts of pillar 
parts 1 1 b by 1 .0mm from top end faces 1 1 e of the pillar parts 
1 lb is made not thinned than 0.7mm by curring or tilting the top 
end faces 11 e of the pillar parts 1 1 b at an angle more than 45°, 
notching the sections of pillar parts 1 1e including the top end 
faces 1 1e. or expanding the top end faces lie of the pillar parts 
lib. 
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* NOTICES * 

JPO and NCIPI are not: responsible £or any 
damages caused by the use o£ this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The fixture for semi-conductor heat treatment characterized by to set thickness in the location of 
the center-section approach of a pillar section to 0.7 mm or more only 1 .0mm from the edge of the pillar 
section in said double-width stanchion in the fixture for semi-conductor heat treatment which made double 
width the stanchion which is equipped with the stanchion which connects these with a superior lamella and 
an inferior lamella, and supports a wafer in two or more slots established in the stanchion, and supports both 
sides at least among stanchions. 

[Claim 2] The fixture for semi-conductor heat treatment according to claim 1 characterized by making the 
edge of the pillar section in a double- width stanchion become a letter of a curve, or the include angle of 45 
degrees or more. 

[Claim 3] The fixture for semi-conductor heat treatment according to claim 1 characterized by cutting and 
lacking a part including the edge of the pillar section in a double-width stanchion. 

[Claim 4] The fixture for semi-conductor heat treatment according to claim 1 characterized by making the 
edge of the pillar section in a double-width stanchion jut out. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the fixture for semi-conductor heat treatment of quality of 
silicon carbide, such as a wafer boat which is applied to the maintenance fixture of a silicon wafer, 
especially is used for thermal oxidation, diffusion process, etc. 
[0002] 

[Description of the Prior Art] In the manufacture process of a semi-conductor, the fixture for semi-conductor 
heat treatment for holding two or more wafers within an electric furnace is used at the process which 
diffiises the minute impurities doped to the wafer, and the process which gives an oxide film to a front face. 
Conventionally, as shown in drawing 5 , this fixture for semi-conductor heat treatment is what connected the 
superior lamella 1 and the inferior lamella 2 with four stanchions 3, and is a configuration which supports a 
wafer by two or more slot 3 a engraved on these stanchions 3. 

[0003] In such a fixture for semi-conductor heat treatment, since a wafer is inserted at a level with slot 3 a of 
a stanchion 3 or is pulled out, it cannot install a stanchion 3 in the front face of a fixture. Therefore, when 
four stanchions 3 as shown in drawing 5 are narrow-width [ same ] altogether, it is difficult to support a 
wafer equally, and the load which acts on a wafer supporter (slot 3a) becomes large. In addition, 3b in 
drawing 5 shows the pillar section of a stanchion 3. 

[0004] Although diameter-ization of macrostomia of a wafer progresses to 8 inches and 12 inches from 6 
inches and the self-weight of a wafer is increasing with an advance of a semi-conductor process in recent 
years, the thickness of a wafer does not increase so much but the problem of a fall on the strength is pointed 
out. Especially, in high temperature processing 1 100 degrees C or more, a slip (crystal defect by the crystal 
rearrangement) is generated in the supporter of a wafer for the load of this wafer supporter, and it has 
become the cause of the defect of a semiconductor device. 

[0005] On the other hand, the thing using support plates, such as the shape of a ring which supports the 
periphery of a wafer, is proposed Uke JP,5-1 14645,A or JP,6-163440,A as a fixture for semi-conductor heat 
treatment which controls a slip. However, in the fixture for semi-conductor heat treatment proposed by 
these, since an excessive support plate is same number-of-sheets [ as a wafer ] needed, while the weight of a 
fixture increases and the burden of a thermal treatment equipment originally increases, there is a problem 
that heat responsibility falls. Moreover, for the thickness of a support plate, the wafer number of sheets 
which the fixture of the same dimension can also loading support decreases, and the problem of worsening 
also has productivity. 

[0006] Then, it considers as the fixture for semi-conductor heat treatment which can solve both trouble, the 
stanchion which supports especially both sides as shown in drawing 6 is made into double width, and what 
distributes the load of a wafer supporter is developed and used increasingly. 
[0007] 

[Problem(s) to be Solved by the Invention] However, since the edge of pillar section 4b had become a very 
sharp include angle as shown in drawing 7 , the fixture for semi-conductor heat treatment which has the 
double- width stanchion 4 as shown in drawing 6 had the problem that a destructive origin came, when this 
sharp partial 4ba was missing with a chipping etc. when processing slot 4a, or stress acted on a stanchion 4 
at the time of heat treatment. 

[0008] This invention is made in view of the above-mentioned conventional trouble, does not deform under 
an elevated temperature, has the reinforcement corresponding to the wafer of an automatic material handling 
system and the diameter of macrostomia, and aims at offering the fixture for semi-conductor heat treatment 
which does not generate a slip to a wafer during thermal oxidation and diffusion process of a wafer. 
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[0009] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, in the fixture for semi- 
conductor heat treatment of this invention, thickness in the location of the center-section approach of a pillar 
section is set to 0.7mm or more only 1 .0mm from the edge of the pillar section in said double- width 
stanchion of the fixture for semi-conductor heat treatment which made double width the stanchion which 
supports both sides at least. And having the reinforcement corresponding to the wafer of the diameter of 
macrostomia, a wafer is not made to generate a slip during thermal oxidation and diffusion process of a 
wafer, and the edge of a pillar section is not missing by securing this thickness, with a chipping etc. at the 
time of recessing. 
[0010] 

[Embodiment of the Invention] In the fixture for semi-conductor heat treatment which made double width 
the stanchion which the fixture for semi-conductor heat treatment of this invention is equipped with the 
stanchion which connects these with a superior lamella and an inferior lamella, and supports a wafer in two 
or more slots established in the stanchion, and supports both sides at least among stanchions Thickness in 
the location of the center-section approach of a pillar section is set to O.Tnun or more only 1 .0mm from the 
edge of the pillar section in said double-width stanchion. As the concrete means Make the edge of the pillar 
section in a double-width stanchion become a letter of a curve, or the include angle of 45 degrees or more, a 
part including the edge of the pillar section in a double-width stanchion is cut and lacked, and the edge of 
the pillar section in a double-width stemchion is made to jut out. 

[001 1] In the fixture for semi-conductor heat treatment of this invention, "only 1.0mm is the location of the 
center-section approach of a pillar section from the edge of a pillar section" means the location described 
below. 

** As shown in drawing 2 (a) and (c), when the location of 1 Id where the production of apical surface lie 
of pillar section 1 lb and this apical surface lie intersects peripheral face 1 Ic of a stanchion 1 1 is the almost 
same location, say the location of the center-section approach of pillar section 1 lb only 1.0mm from the 
location of 1 Id on the tangent 12 of peripheral face 1 Ic in said location of 1 Id. 

[0012] ** As shown in drawing 2 (b) and (d), when the locations of 1 Id where the production of apical 
surface 1 le of pillar section 1 lb and this apical surface 1 le intersects peripheral face 1 Ic of a stanchion 1 1 
differ The line 13 taken down from said apical surface 1 le to peripheral face 1 Ic is taken down so that the 
angles alpha and beta with the tangent 12 in the intersection 14 of this line 13 and peripheral face 1 Ic to 
make may become the same. The location of the center-section approach of pillar section 1 lb is said only 
1 .0mm from said intersection 14 on the tangent 12 of peripheral face 1 Ic in said intersection 14. 
[0013] ** As shown in drawing 3 , in agreeing with the line 13 which apical surface 1 le of pillar section 
1 lb described above, it says the location of the center-section approach of a pillar section only 1.0mm from 
this apical surface 1 le. In addition, as shown in drawing 4 , in what jutted out the edge of pillar section lib 
in the double- width stanchion 1 1, the location for which it asked by the approach of corresponding of above 
mentioned **s - **s is said. 

[0014] Moreover, in the fixture for semi-conductor heat treatment of this invention, thickness t in the 
location of the center-section approach of a pillar section is set to 0.7mm or more only 1 .0mm from the edge 
of a pillar section because the edge of a pillar section is missing at the time of the chipping and handling at 
the time of processing a slot according to the experiment of this invention person, if it is less than 0.7mm. In 
addition, if the edge of a pillar section is missing, a crack will progress by making the part into a destructive 
origin, and a result into which the whole stanchion finally breaks will be brought. 

[0015] Although it is better as thickness t described above, considering the viewpoint which prevents the 
chip of the pillar section at the time of processing a slot is large, if thickness t becomes large too much, as 
for stanchion ******^ weight of the fixture for semi-conductor heat treatment will increase, and the 
burden of a thermal treatment equipment becomes large, or will cause the fall of heat responsibility, and 
increase of the temperature distribution by the ununiformity of thermal radiation. Therefore, as for the above 
mentioned thickness t, it is desirable to be referred to as 10mm or less. 

[0016] In addition, in the fixture for semi-conductor heat treatment of this invention, although not limited, 
since supporting [ of a wafer ] may become being less than [ of the diameter of the wafer which the width of 
face W of a stanchion 1 1 supports ] 1/5 inadequate and deformation and a slip of a wafer may take place, it 
is desirable [ especially the width of face W of the double-width stanchion 1 1 ] to carry out to 1/5 or more. 
Moreover, if it exceeds one third of the diameters of a wafer, since the burden of a thermal treatment 
equipment will become large by the increase of weight of a fixture and the fall of heat responsibility and 
increase of the temperature distribution by the ununiformity of thermal radiation will be caused, it is 
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desirable to carry out to 1/3 or less. 
[0017] 

[Example] Hereafter, the fixture for semi-conductor heat treatment of this invention is explained based on 
the example shown in drawing 1 - drawing 4 . The cross-sectional view of a double- width stanchion whose 
drawing 1 (a) is the perspective view of the fixture for semi-conductor heat treatment of this invention and 
whose (b) is the component part of the fixture for semi-conductor heat treatment of this invention, Drawing 
2 (a) The important section cross-sectional view of an example where the double-width stanchions whose - 
(d) is the component part of the fixture for semi-conductor heat treatment of this invention differ, The cross- 
sectional view of an example where, as for drawing 3 , the double- width stanchions whose (a) - (d) is the 
component part of the fixture for semi-conductor heat treatment of this invention differ further, drawing 4 
(a), and (b) show the cross-sectional view of an example where the double-width stanchions which are the 
component parts of the fixture for semi-conductor heat treatment of this invention differ further. 
[0018] In drawing 1 , the superior lamella of a circle configuration and 2 are the same, 1 is the inferior 
lamella of a circle configuration, and these superior lamellas 1 and an inferior lamella 2 are connected with 
four stanchions so that one flank may be opened wide. And among this stanchion, in both sides, the double- 
width stanchion 1 1 which has 1/5 or more width of face of the diameter of the wafer to support is arranged, 
and the narrow-width stanchion 3 is arranged in the center (back). 

[0019] To the inner circumference side of said stanchions 3 and 1 1, as shown in drawing 1 (a), many slots 
3a and 11a are formed in the height direction at fixed spacing, and a wafer is supported in these slots 3a and 
11a, respectively. 

[0020] The fixture for semi-conductor heat treatment of this invention is setting [ therefore ] thickness t in 
the location of the center-section approach of pillar section 1 lb to 0.7mm or more only 1 .0mm from the 
edge of pillar section 1 lb in the above-mentioned double- width stanchion 1 1 . As are shown in drawing 2 (a) 
and (b), and apical surface 1 le of pillar section 1 lb in the double-width stanchion 1 1 is made into the letter 
of a curve and shown in drawing 2 (c) and (d) As it is made to become 45 degrees or more and the include 
angle gamma of apical surface 1 le of pillar section 1 lb in the double- width stanchion 1 1 is shown in 
drawing 3 It cuts and lacks, and as the part containing 1 Ig of parts into which the tip of pillar section 1 lb in 
the double- width stanchion 1 1 sharpened is shown in drawin g 4 , the tip of pillar section 1 lb in the double- 
width stanchion 1 1 is jutted out. In addition, 1 If in drawing 4 shows the overhang section. 
[0021] By the way, after the above mentioned fixture for semi-conductor heat treatment is formed 
qualitatively of silicon carbide, for example, fabricates a superior lamella 1, an inferior lamella 2, and 
stanchions 3 and 1 1 , respectively, it is assembled to the fixture for semi-conductor heat treatment using 
these each part material, next it carries out sinking-in reaction sintering of the Si into each part material of 
this fixture for semi-conductor heat treatment. And after doing in this way and carrying out sinking-in 
reaction sintering of the Si into each part material, the slots 3a and 1 la of each struts 3 and 1 1 are processed, 
and it makes with a product. This recessing is performed by inserting horizontally the side by which 
stanchions 3 and 1 1 were opened wide to a rotary knife, and inserting horizontally so that it may become the 
same as a locus when that locus inserts the rotary knife of the same outer diameter as said wafer using the 
rotary knife of an outer diameter smaller than the wafer which it is going to support using the rotary knife of 
the same outer diameter as the wafer which it is going to support. 

[0022] Next, the experimental result which checks the effectiveness of the fixture for semi-conductor heat 
treatment of above-mentioned this invention and which was performed for accumulating is explained. All 
the fixtures for semi-conductor heat treatment used for the experiment are manufactured with the nature 
ingredient of silicon carbide which consists of the silicon carbide 75 weight section and the metal silicon 25 
weight section. Into the slot established in the stanchion, respectively, every (20 upper and lower sides are 
dummies each) 150 sheets. Heat treatment (it is 1200 degrees C and, for 1 hour in a part for /and tiie first 
half of 5 degree C, 1 hour of 02 ambient atmosphere and the second half is [ a 2 hour heating:temperature 
up / 8 degree-C a part for /and a temperature fall ] N2 ambient atmosphere) predetermined in the condition 
of having made the 8 inches wafer (thickness of 700 micrometers) supporting was performed. 
[0023] The result of an experiment is shown in the following table 1 . In addition, the result at the time of 
using the fixture which installed the double-width stanchion which shows the fixture shown in drawing 5 
and the fixture proposed by JP,6- 163440, A to drawing 7 as an example of a comparison as a conventional 
example again is also collectively shown in Table 1 . 
[0024] 
[Table 1] 
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(All of the width of face of two narrow-width stanchions arranged to the inner are 15mm.) 

Notes 1 : While heat responsibility fell by the increase of weight, the support number of sheets of a wafer fell 

by expansion of slot spacing. 

Notes 2: At the time of recessing, a crack occurs and does not experiment at the tip of pillar section 4b. 
[0025] When the fixture for semi-conductor heat treatment of this invention was used so that more clearly 
than Table 1 , as for 1 1 0 wafers which supported in any case, a slip was not accepted for one sheet, either. 
On the other hand, in the case of the conventional example 1, much slips generated all of 1 10 supported 
wafers near the stanchion. Moreover, although a slip was not accepted for one sheet, either, since the 
supported wafer was equipped with the ring-like base material, while heat responsibility fell by the increase 
of weight like the case where the fixture for semi-conductor heat treatment of this invention is used in the 
case of the conventional example 2, the support number of sheets of a wafer fell to 130 sheets from 150 
sheets of this invention by expansion of slot spacing. Moreover, in the case of the example 1 of a 
comparison, since the crack occurred at the tip of pillar section 4b at the time of recessing, and the crack 
occvirred at the time of the installation in a furnace although the crack was not generated at the tip of pillar 
section 4b at the time of recessing when it was the example 2 of a comparison, it did not experiment. 
[0026] 

[Effect of the Invention] As explained above, the fixture for semi-conductor heat treatment of this invention 
Since thickness in the location of the center-section approach of a pillar section is set to 0.7mm or more only 
1 .0mm from the edge of the pillar section in said double- width stanchion of the fixture for semi-conductor 
heat treatment which made double width the stanchion which supports both sides at least Having the 
reinforcement corresponding to the wafer of the diameter of macrostomia, a wafer is not made to generate a 
slip during thermal oxidation and diffusion process of a wafer, and the edge of a pillar section is not missing 
with a chipping etc. at the time of recessing. 
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